Patients with chronic obstructive pulmonary disorder (COPD) frequently have co-occurring depressive disorders and are often seen in multiple-care settings. Existing research does not assess the impact of care setting on delivery of evidence-based depression care for these patients.
INTRODUCTION
Chronic obstructive pulmonary disease (COPD) and depression are among the leading causes of disability worldwide. 1 These 2 conditions also commonly co-occur. The prevalence of depressive symptoms among COPD patients has been estimated at 40-50%. [2] [3] [4] There are important consequences associated with these symptoms. In COPD patients, depression has been found to be a strong predictor of COPD treatment failure, 5 diminished functional status, 6 worse general and COPD-specific health-related quality of life, 7 and mortality, 8 which suggests the need to better understand the interactions between these 2 conditions and the potential mediating effect of depression treatment. Fortunately, effective depression care exists. Clinical practice guidelines for antidepressant treatment have been developed by the American Psychiatric Association, 9 National Committee for Quality Assurance, 10 and the Veterans Health Administration (VHA). 11 Evidence suggests that guideline adherence improves functioning and well-being outcomes 12, 13 and is associated with a lower probability of relapse or recurrence. 14 However, there is variation in the extent to which persons with depression receive guideline-concordant medication and follow-up visits. The proportion of persons diagnosed with a new depression treatment episode that received guideline-concordant antidepressant medication during the acute phase ranges from 46.4% (Medicaid patients) to 60.9% (commercially insured patients). 15, 16 Among VA patients, national estimates of acute phase, medication guideline adherence range from 66% to 84.7%. 17, 18 Limited evidence suggests that even fewer persons with depression receive guideline-concordant follow-up care.
The only national study of depression follow-up visits among veterans reports that 16% of those with depression receive guideline concordant follow-up care. 18 These studies have not assessed guideline-concordant depression treatment in patients with medical comorbidities such as COPD or the factors that are associated with guideline concordance among these patients. This is important because there is evidence that the odds of receiving adequate depression care may vary by medical comorbidity. 19 In particular, 1 study showed that patients with depression and COPD were less likely to receive adequate antidepressant coverage than patients with depression and other medical comorbidities such as coronary heart disease, diabetes, or osteoarthritis. 20 Furthermore, the existing literature does not adequately explain the best processes for treating patients with depression and medical comorbidities such as COPD. Although the most effective depression treatment involves referral to mental health specialty care [21] [22] [23] [24] or primary-care-based depression care management that involves mental health specialty care, 25, 26 it is unclear how these approaches impact patients who also have COPD because these patients are seen in a variety of care settings. Although some COPD-depression patients are referred to mental health specialty care, some are only seen in primary care, where there is a risk that depression follow-up care will fail to occur because of the competing demands problem. 27 Other COPD-depression patients are seen in pulmonary settings, where we would not expect clinicians to provide follow-up depression care. Still other COPDdepression patients are seen in multiple settings during their depression episode, raising questions about care coordination across settings. The objectives of this study are to determine: (1) the extent to which patients with COPD and comorbid depression receive guideline-concordant depression care, and (2) whether care setting is related to the likelihood of receiving guidelineconcordant depression care, when controlling for other patient factors such as demographics and comorbid conditions that may influence the receipt of such care.
METHODS
Using a retrospective cohort design, VA administrative data were used to identify patients with a diagnosis of COPD (ICD-9 491.×, 492.×, 496) any time between October 1, 1997 and September 30, 1998 . Patients who received a diagnosis of schizophrenia (ICD 295.×× excluding 295.4×) or bipolar disorder (ICD 296.×× excluding 296.2× and 296.3×) any time between October 1, 1997 and September 30, 2002 were excluded from the cohort as these conditions often change depression treatment recommendations. Because we only wanted to include patients that used VA pharmacy services, patients that did not receive at least one 30-day supply of a medication from a VA pharmacy were excluded. The institutional review board at the Hines VA Hospital approved the study, and the need for written informed consent was waived.
New Depression Treatment Episode
Our definition of new depression treatment episodes was based on the VA performance measures for major depressive disorder. Patients were considered to have a new depression treatment episode if they had an eligible depression diagnosis between February 1, 1999 and September 30, 2002 . An eligible depression diagnosis was defined as having: (a) a primary diagnosis of major depression (ICD 296.2×, 296.3×, 298.0×, 300.4×, 309.1×, 311.××) in any inpatient or outpatient setting, (b) a secondary diagnosis of major depression during an inpatient stay, or (c) at least 2 secondary diagnoses of major depression on different days within a 12-month period in any outpatient setting. We identified the index date as the date of the first eligible diagnosis of depression during the observation period. Patients with a depression diagnosis within 120 days before the index date were excluded from the cohort.
Because we were interested in rates of guideline-concordant care, patients also had to have an index prescription for an antidepressant to be included in the cohort. An index prescription was defined as the first antidepressant prescription that was filled either within 30 days before the index date or 14 days after the index date. If patients had another antidepressant prescription filled less than 90 days before their index prescription, they were excluded from the analysis because they were not considered new treatment episodes.
Guideline-Concordant Depression Care
Guideline-concordant care for patients with new treatment episodes of major depression was defined according to the VA performance criteria and consists of 2 separate criteria, a medication criterion and a follow-up visits criterion. To meet the medication criteria, patients had to have an adequate supply of antidepressants to cover at least 84 days of the 114 days after their index prescription date. To meet the follow-up visit criteria, patients had to have 3 clinical encounters for depression management in the 84 days after their index date. We determined whether patients met the medication criteria and follow-up criteria separately and whether patients met both criteria.
To determine whether patients received the 84 days of antidepressant treatment during the acute phase, we identified all prescriptions filled from the index prescription date to 114 days after the index prescription date. We summed the total days supply of these prescriptions to determine the total number of days of antidepressant treatment for each patient during this period. For patients receiving more than 1 antidepressant, we avoided double-counting days of antidepressant treatment by only counting 1 prescription if multiple prescriptions were filled on the same day and by not counting overlaps in days' supply of more than 1 medication.
To meet the criteria for follow-up visits, patients had to have at least 3 qualifying follow-up visits during the 84-day period after their diagnosis, where only 1 of the qualifying visits could be a telephone contact. The qualifying mental health visits were any psychiatric visit or any non-psychiatric visit with a 
Care Setting as a Predictor of GuidelineConcordant Care
Care setting was defined as the sector or location of care (primary care, mental health specialty, pulmonary, other specialty) where patients received outpatient treatment. Looking at all outpatient visits, we identified whether patients were not seen in a mental health setting before their treatment episode but received mental health specialty care during their treatment episode. We also identified the care sectors in which patients were seen 12 months before their depression treatment episode, using 6 mutually exclusive groups to describe combinations of where care was received: primary care only, mental health only, primary care and mental health, primary care and pulmonary care, primary care and mental health and pulmonary care, or other.
Covariates
We used encounter data in the 12-month period preceding the index date to define covariates for age, gender, race, and marital status. We identified individual comorbidities using ICD-9 codes. Behavioral health comorbidities were identified from inpatient and outpatient encounters in the 12-month period before the index date and included anxiety disorder, posttraumatic stress disorder (PTSD), alcohol use disorder, drug use disorder, and dementia. Medical comorbidities included coronary heart disease (CHD), lung cancer, colon cancer, stroke, hypertension, arthritis, and diabetes. To help characterize the severity of COPD, we determined the number of COPD-related hospitalizations and the total length of stay for COPD-related hospitalizations during the 12 months before the index date. We also determined the number of non-COPD related hospitalizations during this period.
Statistical Analysis
The characteristics of the patients included in the analysis were described using count and percentages for categorical variables and means and standard deviations for continuous variables. Comparisons between the groups with and without guideline-concordant depression care were made with χ 2 tests for categorical variables and t tests for continuous variables.
The association between having guideline-concordant depression care and patient characteristics was first evaluated in unadjusted models. After ruling out potential multicollinearity, multivariate logistic regression was then used to estimate the odds of receiving guideline-concordant depression care by care setting while controlling for age, race, marital status, comorbidities and COPD-related hospitalizations. All analyses were performed with Stata statistical software, version 9.2 (Statacorp, College Station, TX).
RESULTS
We identified a cohort of 179,216 patients with a diagnosis of COPD. Of those, 13,915 (7.8%) had a new treatment episode for depression during the observation period (Fig. 1) . Patients alive at end of acute phase of their depression episode
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Antidepressant <90 days before index prescription 3,748 Fig. 1 . Patient cohort included in the analysis ication and follow-up visit criteria were combined, only 9.9% of patients received guideline-concordant care for both components of the performance measure.
Patients that received guideline-concordant care were twice as likely to have not received mental health specialty care before their index depression episode but received such specialty care during their treatment episode ( Table 2 ). Those receiving guideline-concordant care were also more likely to have received mental health specialty care before their depression treatment episode, whether solely or in combination with primary care or pulmonary care.
Patients that received guideline-concordant care were slightly younger and more likely to have been hospitalized during the acute phase of their treatment episode. Patients receiving guideline-concordant care had higher rates of anxiety disorder and PTSD and a slightly higher rate of drug abuse.
The results of the regression analyses are shown in Table 3 . Among the patients that were not seen by a mental health provider before their index depression episode, being seen in a mental health clinic during the acute phase was associated with more than a 7-fold (odds ratio [OR]=7.59, 95% CI 5.87-9.81) increase in the odds of receiving guideline-concordant care. Patients seen in a mental health clinic before their index treatment episode were 17 times (95% CI 5.92-48.62) more likely to have received guideline-concordant care than patients seen only in primary care. With the exception of the "other" care setting, all of the settings that we examined were associated with increased odds of receiving guideline-concordant care compared to the primary care setting alone.
Older age was associated with lower odds of receiving guideline-concordant care, as patients in the 2 older age categories (65-74 years, OR=0.60 [95% CI 0.46-0.78]; 75 and over, OR=0.70 [95% CI 0.55-0.91]) had lower odds of receiving guideline-concordant follow-up visits. Non-whites had lower odds of receiving medication-related guideline-concordant care (OR=0.69, 95% CI 0.56-0.85). Other factors that were associated with increased odds of receiving guideline-concordant care were a history of drug use disorder (follow-up visits only), an anxiety diagnosis (follow-up visits only and both), a PTSD diagnosis (follow-up visits only), a lung cancer diagnosis (follow-up visits only), and a dementia diagnosis (antidepressants only).
DISCUSSION
This study showed that there is an opportunity to increase the number of veterans with COPD and depression that receive guideline-concordant care for their depressive symptoms. Only 50.6% of the study sample received an adequate supply of antidepressant medication during the acute phase of their depression, and only 16.3% received an adequate number of follow-up visits during this same period. Nearly 9 of 10 veterans with COPD and depression failed to receive an overall course of guideline-concordant, acute-phase depression care.
These rates of guideline-concordant depression care are consistent with previous studies of the VA population. The 50.6% rate of guideline-concordant antidepressant coverage is lower than the lowest published national estimate (66%), 18 but similar to a regional study of veterans with depression and COPD (52.8%). 20 The 16.3% rate of guideline-concordant followup visits is similar to 1 study, 18 but much lower than the other published estimate (62%), in which the authors allowed the initial diagnosis visit to count as 1 of the 3 required visits. 21 Clinic setting was an important predictor of receiving guideline-concordant depression treatment. Even after controlling for other characteristics, patients seen in a mental health clinic during the acute phase were more than 7 times more likely to have received guideline-concordant care than those seen only in primary care. This association between exclusive treatment in primary care and inadequate depression care is consistent with other studies of VA 21 and non-VA populations, 24,28-30 although none of these previous studies explicitly addressed patients with additional comorbidities such as COPD. Whereas the relationship between mental health specialty care and receipt of guideline-concordant depression care was not surprising, the effect of pulmonary care on the receipt of guideline-concordant depression care was unexpected. Patients seen in a pulmonary setting before their depression treatment episode were more than 2 times more likely to have received guideline-concordant care than those seen only in primary care. This may occur because primary care providers know that the patient's COPD is being managed in the pulmonary clinic, allowing them to focus on the patient's depression.
Regardless of care location, most patients with depression and COPD fail to receive guideline-concordant depression treatment. Previous studies of guideline-concordant depression care have focused on patients seen in primary care or mental health specialty care. This study extends those findings to show that low rates of guideline-concordant depression care exist in subspecialty settings such as pulmonary, and even the majority of patients being seen in mental health settings still do not receive guideline-concordant care. Despite additional opportunities for follow-up care for patients referred by their primary care "gatekeeper", who are likely to have more severe depression than patients not referred, patients seen in clinic setting combinations that included mental health (primary care and mental health, primary care and mental health and pulmonary) only had a 2-in-10 chance of receiving guidelineconcordant depression care, leaving an opportunity to improve depression care regardless of care setting.
Given that a little less than half of the study sample was only seen in primary care during the acute phase, these findings point to a large gap in depression management within the VA. Although previous efforts, such as early identification via the electronic medical record, and more recent quality improvement efforts within the VA have enabled ∼80% of patients to be treated effectively in primary care, 25 collaborative depression care is not routinely used. 31 These findings suggest the need for increased care coordination for patients with depression and COPD to insure that these patients receive adequate depression follow-up care.
There are several limitations associated with these findings. With administrative data we were unable to control for depression severity, and we may expect patients seen in mental health clinics may have more severe depression and thus receipt of guideline-concordant care may be related to depression severity. However, preliminary findings from the STAR*D clinical trial suggest that specialty care and primary care patients have equivalent levels of depression severity. 32 Furthermore, if comorbid mental health conditions are a proxy for depression severity, then the presence of these comorbidities may confound the relationship between site of care and receipt of guideline-concordant care. We may have underestimated the number of follow-up visits for veterans who seek care outside the VA system, although recent research shows that supplementing VA data with Medicare data does not significantly increase the number of depression follow-up visits identified. 33 Poor treatment adherence is also affected by patient knowledge and attitudes as well as provider-and system-level factors, 34 but our dataset lacked these measures.
The study findings point to other areas for future research. The VA's depression guidelines have not as yet been conclusively linked to improved depression outcomes, 35 so future studies should assess whether receipt of guideline-concordant care by veterans with COPD and depression is associated with better depression outcomes. Similarly, future research should consider the impact of guideline-concordant depression care on COPD outcomes. Furthermore, this study suggests that for patients with depression and COPD, single-setting treatment in the primary or pulmonary setting, as well as shared care without mental health services, currently is associated with poor depression guideline adherence.
